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I, Rajiv K. Singh, Ph.D., hereby declare as follows: 

1 ' 1 am Presently a Professor of Material Science and 

Engineering at the University of Florida at Gainsville. Also, I am 
also Director of the Characterization, Research Instrumentation and 
Testbed Facility of the Engineering Research Center for Particle 
Science anr> Technoloay at the University of Florida. Apart from my 
academic responsibilities, I provide consulting services through R. 
K. Singh Consulting Inc. 

2. I received my Ph.D. degree in 1989 in Material Science 
and Engineering from North Carolina State University, Raleigh, NC. 

3. I have been on the faculty at the University of Florida 
since 1990. I was promoted to Associate Professor with tenure in 
1995 and to full Professor in 1997. A copy of my Curriculum Vicae 
is attached. 

4 * My rece nt accomplishments include receiving a National 

Science Foundation Young Investigator Award in 1994 and the Hardy 
Gold Metal for Outstanding Contributions in Material Science in 
1995. I was a Distinguished Visiting Prof essor /Scientist at 
National University of Singapore (1999) and National Institute for 
Materials and Chemical Research, Tsukuba, Japan (2000) . I am the 
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author or co-author of „,ore than 293 scientific articles and 
conference proceedings. x have co-edited five books and o.est 
edited fxve journal issues. 

Cor DOM , - 1 ^ UndCr 3 C ° nsultin 9 Agreement with . NanoGram 
IT T T pr ° Vlde C ° nSUlti ^ ^ the area of che.ical- 

::: P ::::i: n pianarization - 1 am noc * - — 

nor 1 have ^ carefully the pending claims of the above 

noted patent application entitled "PHOSPHORS" and U.S. Patent 
5,442.254 to Jaskie (the Jaskie patent). I dld noc participate in 
any capacity with the preparation of the PHOSPHORS patent 
application. f-i-em. 

1 ^ Very farailiar with approaches that have been 
attempted for separating nanoparticles by filtration. To my 
knowledge no experimental results based on the separation of 
nanoparticles by the wet filtration approaches described in the 
aaskie patent at column 7, lines 28-40 have ever been reported in 
the public literature. since such chromatography techniques are 
not known for the separation of nanoparticles. a person of skill in 
the art would expect to expend a substantial amount of inventive 
effort to attempt to practice the wet filtration techniques. 
Without at least some preliminary results to support the basic 
principles underlying the effort, there would be no reasonable 
expectation of eventual success at applying the wet filtration 
approach. i„ my opinion, the wet filtration approaches described 
" ^ J3Skie Patent at column 7. lines 28-40 are highly 
speculative, and the description in the Jaskie patent does 'not 
provide a reasonable expectation of successfully separating a 
collectxon of nanoparticles to isolate a particle population with 
a desired narrow range of particle sizes. 

8- Since the Jaskie wet filtration techniques would be 

difficult or impossible to scale up to commercial quantities, it is 
unlikely that any effort will ever be spent on developing such 
approaches. The only possibility for the expenditure of 
experimental effort on such wet filtration techniques would be to 
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satisfy academic curiosity T n rho k- , • 

electrophoresis i 3 an in ^ blolo ^«l sciences. gel 

v " as is a " important techniaue fnr u 

of biochemical preparations. BoJ^r tl 

established approaches for charact^rl ° ther ^ 

9 T r cnarac terxz ln g nanoparticlee. 

am aware of coneideraKl^ 
u-i-g conventional si 2e ^^^"^l^ 
nanoparticle coll ections At ltratlt » for the preparation of 

patent a PP l icati on on n ^ k " ° f flling Che PH °SPHORS 

p^^acion on October 31 1007 #.u 

approaches publicly that ' ^ ^7 ; fi '»'™ 

Phosphoresce nanopartides with . ve ^ Jr™ ' of 
as disclosed and • t narrou size distribution 

contaminants. tl0n e «*"«~ «»W only exclude micron sca!e 

10 • Based on my extensive knowledae in -v 

field, ic i s mv . knowledge m the nanoparticle , 

is my opinion that the "t-nni™ , • 

described in the Taglr - tuning ( Si2e selection)- 

ea m the Jaskie patent at column 7. i ines 28 30 _ . . 

be accomplished based on n„HT i Uld not 

of October 31 i 997 7 f * "Oration methods as 

by the wet fUtratio ally ' ^ ^ ^ be ^formed 

titration approach outlined in the j^w 

"-out the expenditure o £ an undue amount o£ expt^™ 

infection and belief are be, I statements that ,« made on 
these statements ,„ e , ^ " ^ tn »' « d £ "»her that 

statements and the l2t so T ^ "" UUl fi ' lse 

imprisonment or both I PUniahable ^ «ne or 

States code ^^Z^™ 1 V ™' " ° £ "» ™ 
the validity of the aonH statements may jeopardize 

y the application or any patent . soued thereon 
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Rajiv k. Singh, Ph.D. 
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RAJIV K. SINGH f% 
Materials Science and Engineering i ^ ^ ■ I 

University of Florida 
Gainesville, FL 3261 1-2066 
(352)392 1032 
(352) 392 3771 (fax) 
email: rsing@mail.mse.ufl.edu 

Research Interests: 

Innovative processing of materials; Laser processing; thin films; transient thermal phenomena- 
superconducting and d«electric(low K and high K) thin films; diamond and related materials, rapid 

n/rlt r0CeS ? ng ° fe,emen J tal ^ band gap semiconductors, chemical-mechanical planarization 
part culate coatm g s;sem,conductor processing; modeling of transient thermal processing; flat panel ' 

Sir' , ? A SC3le adVanCCd materiaIs ch ^terization, oxide thin films & electronics, gallium 
nitnde and diamond crystal growth, nanoparticle synthesis and processing, front and back end 
semiconductor cleaning, phosphors and flat panel displays, thin film batteries. 
Education 

L h <?' ^ ateria | s Science and Engineering, North Carolina State University, Raleigh 1989 
M^S. Materials Science and Engineering, North Carolina State University, Raleigh 1987 
B.i>. Chemical Engineering, Jadavpur University, Calcutta, India, 1 985 

Positions Held 

97-pre Professor, Materials Science and Engr., University of Florida 

94-pre Director, Characterization Research Instrumentation and Testbed (CRIT) Facility 

Engineering Research Center (ERC), University of Florida 
96-prcT/irust Leader, Chemical Mechanical Planarization (CMP), ERC Univ of Florida 
M-preTItrust Leader, Engineered Particulates, ERC, Univ. Florida 
on" Va ^ SS ? ciate Profess °r, Materials Science and Engr., University of Florida 
yo- 94 Assistant Professor, University of Florida, Gainesville, FL 

Awards/Honors 

2000 - Distinguished Visiting Scientist, NIRIM, Tsukuba, Japan 
oo* distinguished Visiting Professor, National University of Singapore, Singapore 
998 Distinguished Visiting Professor, University of Osaka, Osaka, Japan 

M 0 ^ 01 * *? edaI fr ° m ™ S/AIME for Outstanding Contributions in Materials Science 
iyy4 NSF Young Investigator Award 

9 \tt 7 mil Fe "7; ^ f ° r UItrafaSt ° ?tiCal Sdence (CU0S )> University of Michigan 
1993 IEEE Senior Member Award 

1 99 1 IBM Faculty Development Award 

1989 MRS Best Graduate Student Award 

1 l T"J GoldMedal for Best Overall Graduating Senior from the University 
l y«5 Laha Silver Medal for Best Graduate from College of Engineering 
Publications: 

enoJn?^ 293 pa P erS /0 (> 268 Polished/in print & 25 submitted for various materials science and 

TZn 7\ I™™ S i 80 ^' PhySiCQl ReV ' eW B " A PP lied Ph y sics Le " e "- ^urnal of Materials 
Research, Materials Science and Engineering B, etc.) and Conference Proceedings. Published over 32 
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original principal author papers in App. Phy. Lett (The most cited electronic materials/*™!" a 
phy S1 cs based journal), and 7 papers published in Physical Review B eieClr0mC mat enals/a P phed 

Invited and Contributed Talks 

Presented more than 110 invited talks at international conferences (MRS, SPIE, TMS APS 
ASME, etc.) and academic and research institutions (MIT, Columbia, Purdue, ORNL ' 
Westmghouse, etc.). Also group presented over 250 technical papers at international conferences 

Books and Guest Editorships ( Edited 5 books & Guest EditorofS Journal Issues) 

nfu , m8 ?' * N !T 0n ' J ? CUng ^ J - Naraya " " and L D - Laude > "Los*" Processing 
m^b^PAim andAdva " cedA PP l ^tions, MRS Proceedings Vol 397, 

(2) ' W^SS^^ Sin8h/,W ^ o/*****'. TMS, 

(3> ' Contr^V M ' B r t0n J w J " K - Sin * h 311(1 H - Hofma ™ . Surface 

PrnT ^ ^Mieroscale Materials for High Value Added Applications, MRS 
Proceedings Vol 501 , Pittsburgh, PA, March 1998 
(4). RJC. Singh, D. Lowdnes, J. Narayan, D. Chrisey , T. Kawai, and E. Fogarassy, Editors 
r« i v"* 65 'u Ablation of Materials", MRS Proceedings for Spring 1998. 

pubS, ( ^ 8 )' KUm£U "' "^"^ ^'^^ ^/™'™ of Thin Films", Kluwer 

^tn EdUOr - ^ 0 L Septeml ; er 19H Vo1 23 i5Sue ^Journal of Electronic Materials titled 
Hovel Issues in Photonic Materials" 

(2) Guest Editor of Jan,96, Vol 1 iss U eofW 0 /£to ro „/ c M^ titled -/on**/ 
Layer £<?<wi Processing of Electronic Materials " 

Science and Engr - B - on w / Ws ** */^- 

(4) Guest Editor of November 1 997 Issue of Jbarmrf of Electronic Materials on "Z™ 
Energy Beam Processing of materials " 

SS / ^ £ fp 0r ,°[ Septe ^ ber 1998 ls5 ^ of Journal of Electronic Materials on "CW«,/- 
Mechamcal Polishing of Semiconductors. 

Teaching Accomplishments 

Developed four new courses:"Beam-Solid Interactions", "Thin Films" & "Math. Methods- 
Survey of Materials Analysis" in the graduate MS&E program ' 
Graduated 12 Master's and 10 Ph.D Students; Presently thesis advisor to 9 Ph. D Students 
Deldon hp rn pnu St paper f llowshi P s for the " undergraduate/graduate research projects. 
Estlh i J p ; m 1^ ? na,S ^ mu,ti " media ^sroom for the NSF ERC project 

. ^^W^^Jt"™ HyP6rteXt NCtWOrk edUCati ° nal Pr08ramS °" 

Corporate Interactions 

^hemk^r^r^r'^r With ^ everal companies including IBM, Intel, Motorola, Ashland 

ApP,i6d *"» WeI — Lockheed 

Licensing Discussions with Sony, Nara Machinery, Astra Zeneca, Glaxo, etc. 
Corporate funding over 200 K/yr . 



Copyrighted Softwares (3 copyrighted softwares) including 

(A) SLIM {Simulation of Laser Interaction with Materials, 36,000 coded lines, 1992) software 
This first of its kind software is being used by more than 50 R&D groups (IBM LANL 
... °™ L > etc ) m ^ wor,d - T 1 " 55 software calculates the transient thermal induced laser effects 
like me ting crystallization and ablation of materials. This software has had sales greater than 

* 00 K worldwide in the last four years. Two new versions ( one based on DOS C** and the 
other on Windows platform) have been developed.. 

Patents (from a total of 30 disclosures:! 14 patents, 1 0 awarded/pending(final stage) and 4 filed]) 

(1) High Surface Area Metals and Ceramics [US Patent 5,473,138] . A unique laser 
technique has been developed to increase the surface areas of ceramics, metals and 
composites. This technique involves the use of multiple-pulse laser irradiation under 
controlled energy window conditions. 

(2) Enhanced Chemical Vapor Deposition of Diamond [US Patent 5,485 804 {1996} 
Filed for worldwide patent} Novel colloidal method for large area nucleation, of diamond 
This method has been used to make the world's largest single monolithic piece of diamond 
which has a diameter greater than J I" and weighs over 1600 carats. 

Conference Chairs [Organized 16 international conferences on innovative processing and characterization 
ot materials] 

(1 ) Chair of Symposium, on "Beam Processing of Materials", TMS/AIME Winter 
meeting, Chicago Nov 92; 

(2) Co-Chairman of Symposium on "Innovative Processing of Electronic and Photonic 
Materials" TMS/AIME Annual Meeting, Denver, Feb 1993; 

(3) Chairman of Conference on "Advanced Laser Processing of Materials" Engineering 
Foundation Conf., Palm Coast, FL, May 1 -6 1 994: * 

(4) Chair of Symposium on " Ion Beam Processing of Materials" TMS Sprin° Meetin* 
Las Vegas, Feb JQQ5 

(5) Co-Chair of symposium on "Laser Processing of Materials" American Physical 
Society, San Diego, March 1 995 

(6) Chair of Symposium on " Advanced Laser Processing of Materials: Fundamentals and 
Advanced Applications" MRS Meeting, Boston Nov 1 995 

(7) Co-Chair, Symposia on "Transient Thermal Processing of Materials", TMS Annual 
Mecting,Anaheim, CA Feb, 1996 

(8) Chairman of symposium on, " Low Energy Beam Processes", TMS Annual Meeting 
Orlando, FL Feb, 1997 5 ' 

(9) Chairman of symposium on " Particulate Coatings". MRS Fall Meeting Boston 
November, 1997 

(10 > Co-Chairman ° f " LaSer md Ion Beam Passing of Materials", International Union of 
Materials Research Societies (IUMRS), Chiba, Japan, September 1997 

(1 1) Co-Cheurman," Transient Thermal Processing of Materials , TMS Annual Meeting, San 
Antonio, Feb 1998 

(12) Co-Chairman," Chemical Mechanical Planarization of Materials Symposia, TMS 
Annual Meeting, San Antonio, Feb 1 998 

(13) Chairman, " Advances in Pulsed Laser Ablation of Materials", MRS Spring-Meeting, 
San Francisco, April, 1998 
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0 T P ^°" C . hair T- l Pte ?S hte CoatingS " 5th Wor,d Con S ress on P^icle Science and 
Technology, Brighton UK, July 1 998 

S^i^K" MeChMiCal f,0liShin8 SymP ° Sia " ^ San 
Invited Review Articles 

' 2 Zum^T Dep ?!!""' °f m » Materials Science and Reports' in March, (1998) 

l^^s^ZT" Simulation of ^ ,n,erac,ion WiUl Ma,erial ^ J 

MaZtTwZ*?'™ "" d Pr0CeSSin8 ° f ™" °/ 

Book Chapters 

! ;. P.' Gil ^ n md R - K - Sin 8 h . " Boron Nitride Interfaces", in " Properties of Groan III 
Nitrides, Edited by James Edgar, /™/>ec publication, London „ 
Raman Based Optical Properties of YBaCuO Surfaces", in « Optical Properties of" 
Materials , Eds R. Hummel, CRC Press 1996 rroperues of 

%£%££&SS£S% of s — " • of 

Lrt^'^T 1 ^ ^ Si ° gh ' " Diam ° nd De P° si 'ton Electronic Applications" Eds S 
PeartononWAWG 0 pWco n rf</cW,VCHPublishersl997 ' 

Reviews 

Ann.tTp ! ! 0r NSF i °? E ^ PhySiCal RevieW B > Materia,s Scien <* Md Engineering Journal of 

Invited , yS ' CS ' ^ PhySiCS Letter ' J0UmaI <>f Materials Research and Physic^C 
Invited to serve as panel members for several NSF initiatives 

Memberships and Committee Chairmanships- 
Member of MRS ASM, TMS, IEEE (senior member), APS, AICHE, SPIE 
Ui ai rman: Thin Films and Interfaces Committee , TMS (1993 -1996) 
Member: Laser Processing of Materials Committee, CLEO 

Institutional Impact 

(A) Helped establish the 60 million, NSF Funded Engineering Research Center (ERC) on 
part.de science and technology at the University of Florida- * ' 

fcwT,tvf^ am f V hC NSF MRSEC Pr °P° saI submitted 1995 & 1997 

^M^^t^f^ mUki PJ Pr ° 8ramS i0 Rapid Themal Pr0Cessi ^ ParticIe 
Materials ^ * EleCtr ° nic DeviceS > and Beam Proce ^g of 

(E^stb^ltd Strial ^ SC , ientif ' C co,Iab orations with various institutions." 
{£) Lstabhshed international collaborations with 



(i) CNRS, Strasbourg France, (ii) Universityof Melbourne, Australia, (iii) Universitv of 
Sao Paulo Brazil, (vn) National University, Singapore unicamp, 



